A composite hormone response element mediates the transactivation of the rat oxytocin gene by different classes of nuclear hormone receptors.
Transcription factors of the steroid/thyroid hormone receptor superfamily are mediators of development and regulation of the brain. Previous studies have shown that the hypothalamic oxytocin (OT) gene is a potential target of these receptors, since its promoter is stimulated by estrogens and thyroid hormone. Here it is shown that the rat OT promoter is stimulated (at least 20-fold) by retinoic acid through two distinct regions in the 5'-flanking region. The major retinoic acid response element was located between nucleotides -172 and -148 and a minor one between nucleotides -112 and -77, as concluded from the transactivation of 5'-deletion mutants and binding to promoter elements by the retinoic acid receptor. Since the -172/-148 element also conferred estrogen and thyroid hormone responsiveness, it can be considered a composite hormone response element. This element contains a natural variant of the direct repeat of the half-site AGGTCA with spacing zero (DR-0) as well as a palindrome. Analysis of the core sequences of this element by site-directed mutagenesis showed that each of the three TGACC motifs integral to this element contributes to the multihormone sensitivity, but the contribution of each motif is different for the individual receptors. In neonatal rats, vitamin A deficiency and retinoic acid supplementation did not cause changes in hypothalamic OT mRNA levels and OT peptide levels in the pituitary gland and plasma. Gel-retarded protein-DNA complexes were formed between the composite hormone response element and extracts of the hypothalamic supraoptic and paraventricular nuclei. The composite hormone response element has a unique configuration and integrates responses of multiple members of the steroid/thyroid hormone receptor superfamily.